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(57) Abstract: A mechanical door 
c]oser (10) (hat includes a spring 
(20) mounted in a track (13) lo urge 
the door (II) lo a closed position. 
A brake assembly (24) controls that 
lale at which the door (11) closes. 
The brake assembly (24) includes 
a btake'^hub <25) that has ramp 
slots (32) '.tbsiL.i9G^ve. balls (33) 
that engage a braking sli^^il (34) .to,, 
cause the braking z5^^^y^y^:'J(!PS) lo 
fdciionally engage the {rack (13) 
lo thereby coniTOl movement of ihc 
door (11). 
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MECEUNICAL DOOR CLOSER 
Technical Field 
The present invqation relates to door closecs. 

Background of the Invention 
5 Present door closer incoiporate pneumatic or hydraulic means to control the 

momentum of the door. 

PaeumaticaUy controlled door closers have a limited life due to a lack of 
continuous or rq>eated luhrication to cylindexs and piston seals. 

Hydraulically controlled door cIosot are well lubricated, last looker than the 
10 pneiuiatically controlled door clos^, however, when tiie seals wear out, the piston soon 
jams within the cylinder and the door is totally uiop«able and, if force is applied to tiie 
door, the door may be unhinged, causmg substantial damage to tlie door and the door 
jamb. In addition, the leakmg hydrauKc fluid damages the sutroundu^ door and floor 
finishes and, m case of fire, flie hydraulically controlled door closers may explode thus 
15 adding to the peril. 

All presently available door closers require a substantial force to operate tihem. 
The very young, elderly or disabled pmons may not be able to operate doors fiitted with 
these door closers. 

Object of the Invration 
20 It is the object of the present invention to overcome or substantially ameliorate at 

least one of the above disadvantages. 

Snmmaiy of the Liventioa 
There is disclosed herein a mechanical door closer to extend between a door and 
an associated door jamb to urge tiie door to a cbsed position with respect to the door 
25 jamb, said closer including: 

an elongated track to be fbced to the door or door jamb; 
a carriage mounted on the track for movement there along; 
a connecting member attadied to the caiiiage and extendixi^ therefrom to attach 
the carriage to the door jamb if die track is attached to tfap door, or to attach the carriage 
30 to the door if the track is attached to tiie door jamb^ so that movement of the door in a 
closing direction causes movement of the carriage in a predetermined direction; 

a biasing member urging said carriage to move in said predetermined direction 
alozig tiie track and wherein sdd track and connecting niember are in^^ be attached 
to the door and door jamb so that upon opening movement of the door said carriage is 
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caused to move along said track in a direction opposite said predetennined dixeotion; and 
viierein 

said carriage includes a brake mechanism to restrain movement of said carriage 
in said predetennined direction, said brake mechanism having: 
5 a first brake part, said first part being mounted for rotational movement aboxit an 

axis transverse of said track and having at least one ramp surface extending angularly and 
axially vdth respect to said axis, said first part being engaged with said track to cause 
rotation of said first part in a predetermined angular direction v^ien said carriage is 
moved in said predetennined direction along said track; 
10 a rotatable element engaged with said ramp sut&ce; 

a second brake part, said secc»id part being mounted adyacent said first part and 
having a sur&oe to engage said element; 

a brake surface; and wherein 

relative angular movement between the first and second parts by rotation of said 
15 first part in said predetemiined angular directions causes said element to move along said 
ramp sur&ce to separate the first and second parts axially and move said brake surJ^ce 
against an adjacent surface so that a faction force is applied to said brake surfkce to 
restrain movement of said carriage in said predetermined direction^ 

Preferably said second brake part retains said element in position with respect to 
20 said ramp surface. 

Preferably said first part has a plurality of ramp surfiices, and a rotatable element 
engaged with each ramp sur&ce and said second part surfiice to cause the separation of 
the first and second parts. 

Preferably each ramp surface also extends radially relative to said axis* 
25 Preferably each ramp surface is inclined to said axis by an angles said angle 

being between H"" and ZO"*. 

Preferably said angle is about 16'' . 

Preferably said track is adapted to be attached to said door and said connecting 
member is an aim, said arm being pivotally attached to scdd carriage, and adaptably to be 
30 ptvotally attached to said jamb for pivoting movement about an ami axis* 

Prrferably said biasing member is a spring that is tensioned upon movement of 
said carriage in said opposite direction. 

Preferably said spring is elongated and has a first extr^ty attached to said track • 
and a second extremity attached to said carriage. 



4^ PCT/AU02/01639 

Preferably said track has a lon^tudbxally extending slot defined between jBrst 
part engaging longitudinal sur&ces^ and said first part has a generally cylindrical portion 
positioned to engage said lon^tudinal sut&ces so that upon engagement of said 
cyiindtical portion with a first one of said longitudinally ext«idmg surfeces said first part 
5 is caused to rotate insaidpiedetermined aogular direction. 

Preferably said first part has said brake sur&ce and said carriage includes a brake 
member providing a further brake sur&ce, with said biake member being ojperatively 
associated with said second part so that upon separating movement of said first and 
second parts the brake sur&ces are urged into friction engagement with said tmck. 
10 Fre£»ably said second brake sur&ce is located internally of said track and said 

first brake sui&ce is located externally of said track. 

Prefexably said carriage includes an axle member securing the carriage to said 
aim and upon i^ch said second and first parts are mounted for angular movement 
thereabout, with said axle member providing said axis. 
15 In an altemative embodiment said door closer is adapted to be attached to a 

sliding door, said track is to be fixed to the door jamb and said carriage includes a roller 
fixed to the first brake parts to cause the rotation thereof, and engaged wilhm said track, 
and said connecting member is adapted to be attached to said door so that the door is 
supported on said roller. 
20 Preferably said roller is part of said first part. 

In a fiirtfaer pie&xred fbnn said biasing member is a spring operatively associated ' 
wi& said arm to urge said arm to move said carriage in said first direction. 

In a ibitli6rpre£aiied fomisaid spring is a coil spring. 

In a further pre£»red fi>mi said spring is a spiral spring. 
25 Preferably the door closer fiuther includes; 

a lever fixed to said ami so as to pivot therewith about said arm axis, and 
\\dierein said spring is an elongated coil spring and said lever has an arcuate spring 
engaging surface firom ^^ch said spring ext^ids, ^^ch sur£»ce various in radial distance 
fipom said arm axis so Hvxt said spring acts on said lever at a radial distance with respect to 
30 said arm axis that reduces as said door moves in a opening direction. 

Preferably said arcuate sur&ce is configured so that torque applied to said lever 
is substantially constant. 
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Brief Descriptioii of the Drawings 
A preferred form of the present invration will now be described by way of 
exanq^le with reference to the acconipanyiiig drawings i^^erein: 

Figure 1 is a schematic bottom plan view of a mechanical door closer mounted 
5 on a door and door jamb; 

Figuie 2 18 a scbematic end elevation of a portion of the mechanical door closer 
of claim 1; 

Figure 3 is a schematic &ont elevation of the mechanical door closer, door and 
door jamb of Figure 1; 

10 Figure 4 is a schematic front elevation of a mechanical door clos^ of Figure 1 

mounted on a sliding door; 

Figure S is a schematic end elevation of a portion of the mechanical door closer, 
door and door jamb of Figure 4; 

Figure 5 is a sdiematic end elevation of portion of &e mechanical door closer 
1 5 and door of Figure 4; 

Figure 6 is a schematic end elevation of portion of the mechanical door closer of 
Figure 4; 

Figure 7 is a schematic side elevation of portion of the door and mechanical door 
closer of Figure 4; 

20 Figure 8 is a schematic bottom plan view of a modificatioa of the door closer of 

Figure 1, door jamb and pivotally mounted door; 

Figure 9 is a schematic side elevation of the mechanical door closer, door and 
door jamb of Figure 8; 

Figure 10 is a schematic plan view of a hub employed in the mechanical door 
2$ closer of Figure 1 ; 

Figure 11 is a sdiematic fcont elevation of the hub of Figure 10; and 
Figure 12 is a sch^Enatic side elevation of the hub of Figure 10. 

Detailed Description of the Preferred Embodiments 
Ea Figures 1 to 3 and of the accompanying drawings there is schematically 
30 depicted a medianioal door closer 10 mounted on a pivotally mounted door 1 1 . The door 
1 1 is attached to a door jamb 12, with the mechanical door closer 10 bemg configured to 
urge the door 1 1 to a closed position with respect to the door jamb 12. 
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In respect of Figure 1 it should be appreciated that fhe door closer 10 and 
associated door U are illustrated in two positions, a closed position and a partly opened 
positioned. 

The door closer 10 includes an elongated track 13 attached to the door 11 so as to 

5 be generally horizontally ext^ding) that is perpendicular to the pivoting axis provided by 
the door hinge 14. Mounted on the track 13 fitur movement there along is a carriage 15« 
The carriage 15 has a central bolt (axle memb^) 16 that pivotally attaches an arm 17 
(connecting menib^) to the carriage 15. Hie arm 17 extends to an attachment plate IS, 
yMoh plate 1 8 via pin 19 pivotally attaches the arm 17 to the door jamb 12 so that either 

10 arm pivots about an axis provided by the pm 19< The carriage 15 has attached ,to it a 
biasing member in the fi>rm of a coil spring 20 that when tensioned urges the carriage 15 
to move in title direction of the anow 21, Ifaat is a direction to cause pivoting of the door 
11 to the closed position. Hie spring 21 has one end attached to a pin 22 fixed lo the 
track 13, and another end attached to apin 23 of the carriage 15. 

15 The cadiage 15 mcludes a brake assembly 24 that restrains opeiation of the door 

closer 10 when moving the door 11 to the closed posrtiotL More particularly the brake 
assembly 24 governs the rate at v^ch the door 11 is moved to the closed position. Hie 
brake assembly 24 includes a first brake part in the form of a brake hub 25. The hub 25 
has a cylindrical portion 26 that projects into a slot 27 of the track 13. The slot 27 is 

20 located between two Unear generally horizontally attending sur&ces 28 and 29. The hub 
25 further includes a brake disc 30 fiom which tibere extwds a ramp projection 3L Hie 
ramp projection 31 provides a plurality of angularly and axially extending ramp sur&ces 
49. Recdved by eadi sur&ce 49 is a rotatable member ^ch in this embodiment is a 
sphencal ball 33. Each ramp surface 49 extrads Ihrou^ an angle 71 of about 120<^.' 

25 Prefembly each sur&ce 49 also ^ctends xadially from a radially inner end 

provided by a sur&ce 41. 

Cooperatuig wifii the hub 25 ts a second brake part in the form of a brake shell 
34. The shell 34 has a circular end wall 35 and side wall 32 which relam the balls 33 in 
position against the ramp sur&ces 49. Hie wall 35 provides a brake sui&ce 67. 

30 As is best seen m Figure 2 the upper end of the bolt 16 has a brake member 36» 

located internally of the track 13. The bolt 16 passes tiuough an aperture in the arm 17, a 
passage 37 eKtending longitudmally throu^ the hub 25, and finally fhroug^i an aperture 
in ih& memb^ 36. The member 36 is elongated so that it cannot rotate. Hbwev^ it 
should be appreciated Oat these various components are not "clamped" togetii^ and that 
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there is provided a permittiiig relative mov^eat between the member 36 and the disc 
30 along the axis 38 of the bolt 16. The disc 30 and member 36 each have a brake surface 
68. 

In operation of the above des(^bed assembly 24 the disc 30 and member 36, via 
5 sur&ces 68, engage longitudinally extending suifeoes 39 of the track 13 to control the rate 
at which the door 11 is allowed to close, Hiis frictional (braking) engagement of the 
sur&ces 68 with the sui&ces 39 is caused by relative angular movement between the shell 
34 and hub 25. In this respect it should be appreciated that the shell 34 will generally 
move widi the arm 1 7 due to contact therewith. 

10 When the door is moved from the closed position in an opening direction the arm 

17 pivots in the opposite dnection to the arrow 40, Ihe cairiage 15 slides along the track 
13 m a direction opposite to the arrow 21. and t.en5ions the spring 20« It should also be 
appreciated that due to forces applied to the aim 17 by the carriage 15, the cyiindiical 
portion 26 of the hub 25 is urged into engagement with tiie snr&ce 28. Tliis rotates tJie 

IS hub 25 in a direction to maximise the displac^ent between the disc 30 and member 36. 
Accordingly there is little or at least nrunTmum fictional contact of the surfaces 68 with 
the sur&ces 39. Essentially the balls 33 abut end sur&ces 41. 

When the door 1 1 is in an open position and released to move in the direction of 
the arrow 42 under the influence of the tensioned spring 20, the braking assembly 24 

20 controls &e rate at which the door 11 closes. More particularly forces s^ply to ^e 
carriage 15 by &e arm 17 cause the cylindrical portion 26 to engage the sut&oe 28. This 
Motional engagement causes rotation of the hub 25 so that the balls 33 move along tihe 
mclmed ramp surfiEices 49. This movmient of the balls 33 causes the hub 25 to push the 
shell 34 away (that is separate the hub 25 and shell 34) and tiierefore bring sm&ces 68 

2$ into increased Motional contact with the sur&ces 39. In that regard it should be 
appreciated that the passage 37 provides for sliding movement of the hub 25 along the 



As the Motional contact between the sui&ces 68 and 39 increases, the inertia of 
the door 11 will cause the door 11 to essentially push on the aim 17 and move the 
30 cylindrical portion 26 away from the sur&ce 28 and into contact with die sucfoce 27. This 
will then angularly move the hub 25 to position the balls 33 to reduce the force being 
applied to the sm&ces 68 and 39. Thus tiie bxakmg force is reduced The door 11 will 
again be accel^ated by flie spring 20 until the arm 17 again causes the cylindrical portion 
26 to engage the sur&ce 28 as discussed above. This cycle is repeated while the door 11 



bolt 16. 
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continues to move to the closed position. Accordingly, the speed at which the door 1 1 
closes is controlled The speed at which the door 11 closes can also be adjusted by 
changing the length/spring rate of the spring 20. Alternatively the speed can be adjusted 
by altering the maximum g^ between the hub 25 and shell 34. 
5 In addition to fiictional contact between sur&ces 68 and 39 there is also 

frictional contact between the surface 67 and aim 17 wMch aids in restraining movement 
of the door 11. This ftictional contact between Ae sui&ce 67 and arm 17 is <anhanced 
when the surfaces 68 are being urged into contact with the surfiices 39. 

Mounted on the brake member 36 is a cam lode 43 that is operable to fix the 
10 carriage 15 m a desired position and therefore retaming the door lima deshred location, 
such as completely open. The cam lock 43 includes a flange 44 attached to the brake 
member36, ■I3ieflange44ha5attachedtoitacamlever45 that has a cam portion 46 to 
eng^e the track 13, Pivoting movement of the lever 45 engages the cam portion 46 with 
the track 13 to retaitt the carriage 15 m a fbced desired position. Reverse pivoting of the 
15 lever 45 releases the cam lock 43 and permits the door 1 1 to move to a closed position. 
The cam lock 43 can also be released by moving the door 11 in the open direction. 

In Figures 4 to 7 of the accompanying drawngs there is schematically depicted 
the door closer 10 modijBed to close a sUding door 50. The door 50 is mounted on a track 
51 by means of rdl^ 55, Each roller 55 is supported by means of axle 52 attached to a 
20 bracket or arm (connecting member) 53 secured to an iq>per sut&ce of the door 50. One 
of the rollers 55 has a post 54 to v/bkh there is attached a spring 56 also attached to the 
track 51. When the door 50 is moved to an open position the spring 56 is tensioned 
urging ih& door 50 to move to a closed position. 

To control the rate at vMck the door 50 closes there is provided a brake 
25 assembly 57 which is part of a carriage 70. The assembfy 57 includes a first brake part in 
the form of a hub 58 providing one of the rollers 55. The hub 58 also has a ramp 
projection 59 having a plurality of angularly, radially and axially extending ramp sur&ces 
62. Enga^g each sur&ce 62 is a spherical ball 61. Each ramp surface 62 extends 
angularly, axially and radially relative to title axis 63. Associated wi^ the ran^) projection 
30 59 is a second brake part m the form of a brake shell 64. The shell 64 has an end wall 
against v^ch the balls 61 engage, the end wall providing a brake sur&ce 69. 

The brake assembly 57 includes an Bade 52 that passes tbtou^ a passage 65 in 
the hub 58, and through an aperture in the shell 64. The axle 52 terminates with a flange 
66 ag^nst which the hub 5 8 is abutted. 
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In operation of the above described assembly 57, vAi&i the door 50 is being 
moved to the open position the balls 61 are urged into contact with end sur&ces 67 so fliat 
Ike shell 64 can move loi^;itiidinally of the axis 63 relative to the hub 58. Accordingly 
there is no brakmg force applied. However when the door 50 is moving to a closed 
5 position fdctional contact betwc^ tiie shell 65 and bracket S3 causes the balls 61 to move 
along the ramp surfaces 62 due to rotation of the roller 55. As the balls 61 move along 
the ramp sur&ces 62 tiie $ui£ice 69 is urged into contact with the bracket 53 thereby 
applying a fictional force hereto. This then inhibits rotation of the roller 55 and slows 
the rate at which Uie door 50 is being closed. 

10 Tbere is also provided a cam lock 43 as previously discussed. 

In Figures 8 and 9 there is schematically depicted a modification of the door 
closer 10 of Figure I. In this embodunent tiiere is no spring 20 located in the track 13. 
However there is provided an aicuate lever 46 attached to the ann 17* BxtOTdmg fiom 
and fixed to tiie lever 46 is an elongated coil spring 47 having one end fixed to a biacket 

15 48< The lever 46 has an aicuate slot (sux&ce) within whidi the spring is located as the 
lever 46 pivots. Tlie slot varies in radial distance tcom the pin 19 so fiiat as the door 11 
moves toward the open position the spring 47 acts at a reducmg radius. This compensates 
for tiie increase in the force applied by the spring 47 so that the torque a^qpUed to the arm 
17 is substantially constant That is the slot reduces the distance from the pin 19atwhich 

20 the spring 47 acts. The lever 17 is pivotally mounted on tiie bracket 48 directiy attached 
to the door jamb 12. The door 1 1 is urged to the closed position by teosioning the spring 
17. Hiis occurs when the door 11 is moved to ^ open position. 

In a finther modification the spring 47 may be replaced with or used in 
conjunction with a spiral spring wound about tiie pin 19 and engaging the aim 17 and 

25 bracket 48 to urge the arm 17 to move the door 11 to the closed position. Jn a focther 
modification the embodiments of Figures 1 to 3 coxdd be combined with the embodiment 
ofFigures8and9. 
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The daims defining the present invention are as follow: 

1. A mechanical door closer to extend between a door and an associated 
door jamb to urge ttie door to a closed position with respect to the door jamb, said closer 
xnchiding: 

s an^elongated track to be fibced to the door or door jamb; 

a carriage mounted on &e track for movemeat there along; 
a connecting member attached to the carriage and extending therefiom to attach 
die carriage to the door jamb if the tradk; \s attached to the door, or to attach the carriage 
to the door if tiie tradk is attached to the door jamb, so ttiat movement of the door in a 
IQ closing direction causes movement of the carriage in a predetermined direction; 

a biasing member urging said carriage to move in said predetenxuned direction 
along the track and v^erein said .tracjk and ccnmecting member are intended to be attached 
to the door and door jamb so that i^pon opening movement of die door said carriage is 
caused to move along said track in a direction opposite said predetermined direction; and 
15 wherein 

said carriage inchides a brake mechanism to restrain movem^t of s^d carriage 
in said predetennined direction, said brake mechanism having: 

a first brake par^ said first part being mounted for rotational movement about an 
axis transverse of said track and having at least one lan^ surface extending angularly and 
20 axially widi respect to said axis, said first patt being engaged with said track to cause 
rotation of said first part in a predetennined angular direction when said carriage is 
moved in said predetennined direction along said trade; 

a rotatable element engaged with said ranq) surface; 

a second brake pari, said second part being mounted a<^*acent said fim part and 
2$ having a sut&ce to ez^ge said element; 

a brake sur&ce; and wherein 

relative angular movement between the first and second parts by rotation of said 
first part in said predetermined angular directions causes said element to move along said 
ramp sur&ce to separate the first and second parts axially and move said brake sur&ce 
30 against an a4j&cent surfiice so that a faction force is applied to said brake sur&ce to 
restrain movement of said carriage in said predetennined direction. 

2. The closer of claim 1 wherein said second brake part retains said 
element in position with respect to said ramp sur&ce. 
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3. The closer of claim 1 or 2 wherein said first part has a plurality ramp 
sutfeces, and a rotatable element cooperating wilfa each ramp surfice and engaged with 
said second part surface to cause the sepaiation of the &Bt and second parts. 

4. Hie closw of claim 1, 2 or 3 wherehi eadh ramp sorfece also extends 
s radially relative to said axis. 

5. The closer of clahn 4 ^erdn each ramp surfece is iiKilined to said axis 
by an angle, said angle bdng betwe^ 12^ and 20°. 

6. The closer of claim S wherdn said angle is about 16^ 

7. The closer of claim 1 or 6 vAerdn said track is adapted to be attached to 
10 said door and said connecting member is an aim, said aim being pivotally attached to said 

carriage, and adaptably to be pivotally attached to said jamb fbr pivotmg movement about 
anaxmaxis. 

8. The closer of claim 7 wherdri biasing member is a spring tiiat is 
t^ioned iq>on movement of said caniage in said opposite direction. 

^5 Uie closer of claim 8 wherein said spring is elongated and has a first 

extr^ty attached to said track and a second extremity attached to said caniage. . 

10. The closer of claim 1 vdxerein said track has a longitudinally extending 
slot defined between first part oogaging longitudinal sxnrfeces, and said first part has a 
generally cylindrical portion positioned to engage said longitudinal surfeces so that upon 

20 engagement of said cylindrical portion with a first one of said longitudinally eictending 
sur&ces said first part is caused to rotate in said predetennined angular direction. 

11. The closer ofdaim 10 wherein said first part has said brake surface and 
said carriage includes a brake member providing a furflier brake sm&ce, with ssud brake 
member being operatively associated with said second part so tbat upon separating 

25 movement of said first and second parts the brake surfiices are urged into fiiction 
engagement with said track. 

12. The closer of claim 11 wherein said second brake sur&ce is located 
mtemally . of said track and ssdd first brake surface is located externally of said track. 

13. The closer of claim 11 wherein said carriage includes an axle memb^ 
30 securing the caniage to said arm and upon which said second and first parts are mounted 

for angular movement thereabout, with said axle member providing said axis. 

14. Ihe closer of claim 1 wherein said door closer is adapted to be attached 
to a sliding door, said track is to be fixed to the door jamb and said carriage hzcludes a 
roller fixed to ttie first brake parts to cause the rotation fiiereo^ and engaged within said 
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track, and said cojinecting member is adapted to be attached to said door so that tte door 
is supported on said roller. 

15. The closer of claim 14 said roller is part of said first part 

16. The closer of dafan 1 said biasing m«nbet is a spring operatively 
associated with said arm to urge said aim to move said catriage in said first direction. 

1 7. Hie clos^ of claim 16 said spnng is a coil spring. 

1 8. The closer of claim 16 wherein said spring is a spiral spring. 

1 9. The door closer of claim 7 further ixusluding: 

a lever fixed to said arm so as to pivot therewith about said arm axis, and 
wherein said spring is an elongated coil spring and said lever has an arcuate spring 
enga^g surfece &om ^Mch said spring extends, which surface various in radial distance 
from said arm axis so tiiat said spring acts on said lever at a radial distance with respect to 
said arm axis that reduces as said door moves in a opening directioiL 

20. Hie door closer of claim 19 wherein said arcuate sur&ce is configured 
15 so that torque applied to said lever is substantially constant. 
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